We present the results of an outbreak investigation on a Cryptosporidium parvum outbreak among 35 people, (27 students and 8 teachers), who participated in a school excursion to an outdoor adventure farm in South West England, from 22 to 26 May 2006. A cohort study was implemented to investigate possible sources of infection during the farm visit. The most likely transmission route was contact with faecally contaminated surface water following heavy rainfall, or consumption of water from the private well. Disinfection of the water reservoir was by chlorination, to which cryptosporidium is resistant. Supplemental disinfection or filtration methods of private water supplies on livestock farms may be needed. This study highlights the fact that epidemiological investigations of outbreaks as a result of environmental exposures are complex but important to inform the public and health professionals of the risks posed by private water supplies and outdoor activities. This is particularly so after heavy rainfall, as this may result in an increased effluent from faecally contaminated land, causing a wide variety of pathogens to wash into surface water and potentially, private wells. This poses risks for public health.
INTRODUCTION
In July 2006, the Cornwall Health Protection Unit was notified of an outbreak of diarrhoea and vomiting among children in a primary school. The school was a non-boarding school, meaning that children went to school in the morning, and went home again in the evening. Two separate school excursions to two different outdoor activity centers had been organised prior to the increase in the number of cases. The excursions were attended by two different groups of children, aged between 10 -12 years. The first trip took place between 15 -19 May, and the second trip from 22 -26 May. The school excursions took place during a prolonged period of heavy rainfall. Cancellation of the school excursions due to the adverse weather conditions had been discussed, but was decided against. Analysis of school data on which children participated in the excursions, combined with sick-leave data, identified 75 children symptomatic with diarrhoea and/or vomiting between May 1st and July 5th. An ongoing problem of diarrhoea and vomiting at the school due to Norovirus activity was suspected. However, Table 1 and the epidemic curve in Figure 1 show a clear increase in the number of children with diarrhoea who went on a school trip to an outdoor activity centre during 22 -26 May (School trip 2). Four stool samples sent from those who went on this school trip were found positive for Cryptosporidium parvum. A cohort study was implemented of the The parasite is very resistant to chlorine based disinfectants.
Cryptosporidium can be found in soil, food, water, or surfaces that have been contaminated with infected human or animal faeces, and is one of the most common causes of waterborne disease. In humans, asymptomatic infections are common. In those who are symptomatic, diarrhoea is the most common symptom, which may be profuse and watery, and is generally preceded by anorexia and vomiting in children. The diarrhoea is associated with abdominal cramps and pain. General malaise, fever, anorexia, nausea, and vomiting occur less often. Symptoms generally begin 2 to 10 days (average of 7 days) after infection, and last about 1 to 2 weeks.
METHODS

Microbiological investigation
Four stool samples were sent in from those who participated in school trip 2 and who had symptoms of illness. All samples tested positive for Cryptosporidium parvum, and one was also positive for Campylobacter, using microscopy and auramine modified acid fast stain colouring.
Environmental investigation
On the 12th of June, a site visit was carried out by members of the South West Peninsula Health Protection Unit, the (Stanley & Jones 2003; Robinson et al. 2006) . Therefore, testing would not add new valuable information. Possible transmission routes included a pond and a stream in which the students had played, which was vulnerable to run off 
Exclusion criteria
Any case with a household member who had diarrhoea and/or vomiting in the 1 -7 days before onset of diarrhoea and/or vomiting in the case, and cases with a disease duration of less than two days.
RESULTS
Of the 35 questionnaires sent out, 26 were received, response rate: 74%. Two cases were excluded from the analysis because they reported a family history of diarrhoea and vomiting within 1-7 days prior to onset of symptoms, a further four cases were excluded for they had either no diarrhoea, or a disease duration of only one day. Seventeen of the 20 remaining respondents matched the case definition. Three respondents with no history of disease where used for comparison. The attack rate among respondents was 85%. Fourteen students and six teachers were included in the study. The attack rate among students was significantly higher than among the teachers (Table 2) .
Symptoms among cases included diarrhoea (100%), abdominal pain (84%), fatigue (63%), and vomiting (58%).
Nine cases sought medical advice (47%), and two cases were hospitalized (11%). The reported duration of illness ranged from 2 to 37 days, with a mean of 9.4 days. The epidemic curve, shown in Figure 2 , suggests that exposure to Cryptosporidium parvum took place in the first three days of school trip 2, 22 -26 May. The shape of the curve and the fact that all cases fall within the minimum and Single variable analysis of the completed questionnaires indicates several possible associations with illness. In Table 3 , the exposures are classified according to the type of exposure. Some activities involved contact with surface water, of which wading in the stream and crawling through a drainage pipe were most significantly associated with illness. None of the activities that took place in the barn were significantly associated with illness. However, when the activities in the barn were grouped, a significant association became apparent. A waterslide was set up on the ground of a sloping hill, which was contaminated with animal faeces, but was not significantly associated with illness. Only one person, a teacher, reported to have consumed solely bottled water, all other participants to school trip 2 reported to have been drinking tap water.
Nonetheless, this teacher was also symptomatic. Multivariate analysis did not reveal more information as a result of high participation rate in the activities and the high attack rate among the participants, resulting in a very small number of people in the comparison group.
DISCUSSION
The identification of the outbreak was delayed by an ongoing problem of diarrhoea and vomiting at the school, probably due to increased Norovirus activity in the wide community, and could offer a possible explanation for the diarrhoea and vomiting among children who did not participate in school trip 2. The main challenge with this outbreak investigation was the multitude of possible risk factors. Many activities involved exposure to either surface water or animal faeces, which are both known risk factors.
Thus, there may have been more than one source, although the epidemic curve in Figures 1 and 2 teachers were able to recall the quantity of water consumed for each day during their stay at the farm.
The heavy rain during the lambing season may have caused the accumulation of large quantities of oocysts in surface water, and has been observed in other studies (Handysides 1999; McGuigan 2005; Ihekweazu et al. 2006; Nichols 2006) . During surface water activities, many students fell into the water, waded in the water, and 
